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■ ^^^OPMSTIC TIWNSPARENT .RESIN COMPOSrtiOlSJ .AND g 
METTIODOF MAN^GTURW0 SAME ^/J^ ^^^^ ^ 

DEC^LARATTp^ 37 Section Ufc u***^ 

^Lee.ChanHnT^j declare and say; 

■Bat I am a mm of Kates and I resrde at LOHbha Apt iro .<Mi, Xte n <*^ m 



That lam one of the winventors.in the abovfc-idAntifiedpatent application; 
1 , That I graduated; in i2& ftbm ^..fff Seoitf:focatied in Keool .renr™, ^iih a Bachelor 
&gre> in Oidmi ^ B ^ n eeri fte. I graduated in 1384 from Univ. of mdihnm^ j O0 8ted. in 
.tfoiUnifc OMabpnra, CfSA wnflj.a Poetorate.iDejgiiec iq Chmrir^F.np^^rin^- 
: ; . That since 12£8w I have been wttfeifag jn the ikld of Bmtfofoh Pd^ fe^ i have 

sintc igftfl, and part of this time has been spent in this field. 
Sittce 1997, l have beett deveinpi ns Tte s ppirt ABS Rttsin In the Aft ft ftggm OeMfop frfrif 
jfeftfrtinent of £hemic»1 TM 

Tbflt.1 have, been granted 22 patents on **uM*n p^f^f^.^, j 

am the author of 4. 

l^rs ^Hshcd m acadetnicjoumdifin tte emiikiflh p^nriyfflfhin technologyf 

; " That I am familiar with the atoy^-idepttfted UWted iStetes patent apixhcotion Serrftf Ko. 
•CPfi&j-Mfet and with the foltowfag peftmide?; cfted'by the Examiner: 
, 4 OS. Patent Na4,767,*33 artd JP 56-4121& 

! . That Claims 1 aad £ (Claim 1 was amended ta be limited to Claims 3 and 4> have an 
-:fia^s^vp. step for the ^ons set.fprt^ belw:. fJ 

;(J->'3Shro«glt the tesjts bslow (Reference: Examples 1 and 2, and E)t4tap ; fe 1), I fomd that the ge] 
extent md the swelliog index of «ubber greatly iiifhretice transparency and: shock resistance of 
^i^opJiastTc transparent resin, T described (this ftct on page 5, lines I 3-17 of the- speciiicatijcm 
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' and toed; the-. twhmcBJ aspect of IMng fc^ cootentand the 

: ,s»ig iode* ft Qaims 3 and 4 of fe specification as ortginaOy filed. Even though the 
^dificatfou docs; pot. dt&m the tests below, the teste were, conducted at the lime of % 
jcompletipo of the p** invention. Further, the, test, jesrffe a* Ascribed, to the d^fo** 

:t|i6 ^ bdow suppprtthfe feet that ihe.gel^nfcflt afl^the swelling index of rubber should be 
adjusted in order to pwvide a tfiennoplastfc ri^areutresib, whieh has e^ellent traaapar^ 
latex .stability and stock resistance. 

itfefetenceExarBple 1} 

The same metiwdasin Btample 1 <?f the speclficatSon of t*e ptesent. application was used to 
ro^ufactur^a small aperture rubber ifttex, *ut (ty 0 : <J; parts ;by weight of a molecular wejght 
cp^toJIdng agent (TPDM) was added instead. <>f0;3 parts-by weight of Hip same, (2>0J5 parts by 
weight of TDDM (tertiary dbdecylmewaptan) was edtfed again irtsteaiof Mparts by wSght ot 
thd same v and l (3) the reaction temperature was,dec^edfrom 65 *C to 60 °C. A large aperture 
;r^Ber ia*ex was m^ufactured fcy use 6f. the obtained srftaJl- aperture jobber latex, trtfoughihe 
same- mbthod: as that of Example 1 . Graft copolymerkatcoft material was: mam^acttrted using- 
•#e same method as that ofExample 1 . 
iJtrjBference Example 2J ^ 

The sarrie meth&d as in Exampfe 1 of the specificatMit of Hie present application was used to 
manufaciure a small; aperture rubber Jarex, but (1). 0^5 parts by weight of a^mplecolai weight 
• ;c>ija3plfing agent was added instead of 0.3 parts by weight of thd sahie, C2)afe parts by 

wa^ofTDl^ (tertiary de^e<ylrtflrei$fah;.wi^ ihstead ofO.QS parts by welgbtof 

th«,*anie, and (3) the reaction temperature was iafcreasccf from 6? °C to <S8 ?C. £ large aperture 
rii%r latex was manufactured by use of the obtained small aperture rubber iafex, through/the 
sarhb method as tbat of Example 1. Graft «5r^Jyjmerlarton material was majmiactured usmg 
■tHfc same method as that of Example 1 .. 

fatfte 1 below shdwsflld comparison between the graft copdymeri^on materia 
b^i BjcampJe 1 and % graft cprjo : lym^2atfen. m by Refooence; l&amples^ 

and 2. 
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Reference 
Ex. 1 



Example 1 



Reference 
Ex.2 



(only m&Qpettatt latex) 



' ;:Tiarge and Small Aperture 
• LatefciGelContent 



65% 



40% 



98% 



90% 



iLjaijge and Small Aperture 
■Rubber Latex Swelling Index 
-Soiyificatianpurag'Gmjft 
GopjiJlyrncrMartioo Reac^toii 
(%) " 

". Transparency of Graft 
^ajjofymertzatlon Material 
SPfiazi value) 2, ASTkf, 1X1003 



35 



17-fB 



dim 



o.om 



0.10% 



4$ 



3.5 



2.4 



$dtdi Isod ShocTt Strength 
(5ASTM.D-256) 



17.5 



'16.0 



12.0 



1) ;S&bflity of a latex i$ decreased witb increases in solidification. 

2) tVaaspetencji is decreased wifli increases in haw value- 

. feShown to Table 1 above, if the gel Goptentof robber latex i& High arid the-swrfling Index is- 
Jaw, ^ stability of a late*, tewl transparency become better, but shock strength becomes lower. 
TWs means that flte gel content and the su«eH&ig;andex dVtubbcr latet should to adjusted to order 
td> ifcrcrideathenxropla^ which has exceltent transparency iStex fttfiKlify, and 

sfeocH; strength; 

T^b 2 below, shows the. comparison between the rubber componetits of din %rmopIaatic 
^parent resift of Cited Reference 1 (U.S. J?atentNq.. 4,767,S33i) and those of the present 
invention. 

[We® 





Used Rubber Component 


. Average Particle 
i DiarrtetCr ( tfrv) 


&f Contort* 
(tyweiglitf/o) 


Swelling 1 
Indtx 9 


J^ereftta 1 


SBR 


Smalt Apeftute 






■i .i 

r: 


Large Aperture. 






I 


..f?tescnt * 
1 itiV?fjf6on ! 


SR 


, Small Aperture 




f 70-^95 


!>30 
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>;^s shown ;in QnafeJLe : 2 above. Cited fttferehce 1 discloses a small: ^eitnre SBR ^myrttte- 
*i< ^ut^jCT^tubber) latex leaving ,fhe gel corttent of 30-100% And a large apertfcre late*. fiavk& the. 

content ctf . tfhus, the tartge ,of the gel contents disclosed :fo tiffed' ^feredce * toe 

. 'broad. Further/ Cited Reference 1 sets ihjs «trtire range of gel cotitfents, whJdvBie utilizabfe in 
irtef^ctwHng coinmon xuibbet. In additio/i* as shq«# in Tiivle 1. of Cited Reference L, (I) the 
<exaippfes of Cited Reference I usadibe fcel fcotttente: dfthfi large aperture S£R latex &$ being 
60' Md 7ty and (2) ft? cdttpatafiwe exsmglps rf;Cited;.Refettasc? 1 used the ,gd_( eonte^ of the 
jtfwjje aperture SBR latex as being, 2, 5, 2t> tod 90, That is» thfe. tiodani^fes :fflitf comparative 
£*teipies^m0 1 peifttmedte^ftt^ entire range trfgpl;epijients. 

Efolike Otfed Referento 1, (L) thd ptbsettt foveation set an identical ntfqge> of gjel mtepts 
SetjWeen the large and small apertu^ BR fbutod^ lm*t$} (2) th^rangd q£ gel contents 

.ffeparrowas 70-97%; and #)thegel Contents ^ sit asiWgher values, 

- general, the gel; content of rubber is ^rQjknrtfelnal witfc the degrep of the ctos^lnklilg, ttfWfe 

. . ifofc tfiyiejl tag. index of rubber is inversely promotional j^yftb the (fegree of the ms^liriktag. Ifflie 
ga-cotiten^ofniBber latex is high and the swejling tadfeK of rubber ktex iiafffow; it Jfe diffiemtt for 
gjjoffed oKmomers (e.g, incthaacylic acid; alJ^testef c^jjojinds ot acrylic, acid allcylesfter 
'fe^poTinda, aromatic vinyl compounds, jand^vinyfotm compounds) to be diffused l imo a rubber 

„ ,tat&& foiling a core. As a result^ (!) Ihe number oFtnonomers, which cshji be|; swelled m the 
^bbnrar latex, areaijal^ and^lgra^raonomete:^ Ingeneral, 
Jnjfttder.to obtain tranqfcrency^ a refraetioja faidrac of a core, in iWhdch a nfej^ c^^poir^t lis! a 
ifubt^r imex (BR>, shouEW lie Mei^qaJ to tiiatof a JhsB, which eproists pf a tfteure ^ntoncufcefe 
In tfie rubber latex. As long as. grafted j^onomets are concetototed to the shell pdr^ioiir 
better tjranspateiucy can be otoained because the lefiatftioil index may bet easily adjusted 

On the baste of this fcet, t% present invention used a ntbbet latex having the high gel content 
Mty Qr97*A The putesenti inventus also increases the stock stfl^gtli of the rflfeto lateK tfottftigh 
,i^.itt4c of a l^e:^ertute rabbet latex having iielafivdy lai^e pmicle diairtetef; 
's\paa> feet sti|^otted:by Tbctimpte I casing ft smallarf large aperture unibter Jatex^ and E^ampJe 
4tiMitg only a sriiaH aperture nabberlatjex, as shown n» Table 3 of tbe.«j^cl^jcation ^yf the, present 

. applieaUpn and' table -2 above (Example? t and- 4 describe a rubber lat^x ibavtag ;i ah, idteticd] feel 
coh^t fit4 swelling index). When comparing jZxjsmpks 1 tod 4+ Examj^to. 1 ! shows the 16 

; l^d}., Jsod shock strength of ^raft .ct^dlymerizatiotn material, whfle Exanipte 4 sttowsi fee 3 
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1 l^ieh ftojd fttfj^rigA of graft coJi^ymj^tldamftteiSal. . The -sboxk stw^tji ^58xami>te 1, 
' C4fte]h usc# bo* ; ti&iSmtf l and teige epeitttre rtbfe iflttx, is higher than that m Example 4, 
i :i : ! r Gifed R<efeencc 1 neither sugge6^!TOrt^ 
^^stog A smdl. aperture latopc ahd defining a high \gd cottterit.ia order tSS attain excfcllfent 
tfttespareofcy. find 1 ; of (2) usflng & Jatge ap^re'nilfter latex m order to compensate rfiotX stnbgftv- 
ill* sum, since the present invention limited a 'gel icpnfent to. 70^97%. h^ cwn^ideffayon of the 
ttonappency of a then^ioplastic transparent resin* the. tedmipal aspect of the ptesfttt Invtrijibfi is 
steely different from the contenti;aJX|e eft C^tM^enqe 1 . ^Mqtttfvej;, Cited R^fe^mie it 
does hot mentito a sweltog: itftap. FUrtirefv the £rfcseint inyentifin uses* BR . Hi a rubber ■ Ittlcx, 
*\*erws CM Refbrencel^esiSBRa3arttb1wiate^ Thus;.tije twoi myentions are differ^tra [ 
tehnst of f echnieal ^mtii^tron, IJierdpre, sitwe the; ^re$ent inveptfcin has t$dtalcttl d^Cu% 
-&j$r. Citfcd Reference \ r the pi^ejitirtyeftfidn has m iflv$fttive slfepw 

That the undersigned declaims; tother iftat all statement* made herein of ihisiown 
toi^iedge are true and that all st^itjents.raade: on i^nnpiij^ fycliesved to 'beJttue;- 

;jfla$ tofott ihatthtese statements wew *ndfle^lh tht Itftowlfed^e that willfol &fee mtemenband; 

; . itHe like so made are punishable by fine, f taprisonn^ or bo^, under Section IpOl of Title V&of 
tfee United States Code and that such yAfLtd false statements opy jeopattlize ,itfte validity of the 

, . .a^cadon or any patent? issuing t^ere^ni 

iSk'te: M 




